OPTIMAL RECORDING METHOD FOR OPTICAL RECORDING MEDIA AND 
OPTICAL RECORDING MEDIUM STORED WITH INFORMATION ABOUT OPTIMUM- 
RECORDING CONDITIONS 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an optimal recording 
method for optical recording media, and more particularly to an 
optimal recording method for optical recording media which is 
capable of recording information about optimum recording 
conditions on an optical recording medium in order to allow a 
subsequent recording of data on the optical recording medium at 
an optimum recording power, based on the recorded optimum 
recording condition information. The present invention also 
relates to an optical recording medium recorded with such 
optimum recording condition inf oirmation. 

Description of the Conventional Art 

Fig. 1 illustrates the configuration of an optical 
recording/reproducing apparatus for recording data on an 
optical recording medium and reproducing the recorded data. 

As shown in Fig. 1, this optical recording/reproducing 
apparatus includes a digital recording signal processing unit 
30a for adding an error correction code (ECC) to input digital 



data,, thereby converting the input digital data into a 
recording fprmat, a channel bit encoder unit 4.0 for .re- 
converting the data, converted into the recording format, into 
a bit stream, an optical driver unit 50 for outputting a light 
amount drive signal, an optical pick-up unit 11 for recording a 
desired signal onto an optical recording medium 10 in 
accordance with the light amount drive signal, and detecting a 
recording signal from the optical recording medium 10, and a 
drive unit 80 for driving the optical pick-up unit 11 and a 
motor M. The optical recording/reproducing apparatus further 
includes an R/F unit 6 0 for filtering a signal detected by the 
optical pick-up unit 11, conducting a waveform shaping for the 
filtered signal, and converting the resultant signal into a 
binary signal, a serve unit 70 for controlling the driving of 
the drive unit 80, based on signals indicative of tracking 
errors and focusing errors generated in the optical pick-up 
unit 11, along with the rotating speed of the optical recording 
medium 10, a digital reproduced signal processing unit 30b for 
recovering the binary signal into original data at a clock 
synchronizing with the binary signal, and a microcomputer 100 
for controlling the recording/reproducing procedure. 

Now, an operation of the above mentioned optical 
recording/reproducing apparatus will be described in 
conjunction with Fig. 1. 

When a data recording request is inputted to the 



microcomputer 100 under the condition in which an optical 
recording; medium 10 is loaded in' a tray not shown, the optical 
recording/ reproducing . apparatus^ conducts atn optimal power 
calibration (OPC) . 

In accordance with the OPC procedure, the microcomputer 
100 controls the servo unit 70 and the drive unit 80 prior to 
recording of input data. In accordance with controlled 
operations of the servo unit 70 and drive unit 80, the optical 
pick-up unit 11 is controlled to read out a target writing 
power value Pind recorded in the form of 3 -bit data Wl, W2, and 
W3 . Fig. 2 illustrates an example of the target writing power 
value recorded in the form . of 3 -bit data on the optical 
recording medium 10. 

The microcomputer 100 then applies an adjustment signal 
to the optical driver unit 50 in a variable fashion. The 
adjustment signal is adapted to vary an optical power with 
reference to the read target recording power value, for 
example, 8 mW. Fig. 3 illustrates a variation in optical power 
with reference. to a target recording power value. The optical 
driver unit 50 outputs a recording signal for test data at an 
optical drive . power corresponding to the adjustment signal. In 
accordance with the recording signal, the optical pick-up unit 
11 records test data onto a test recording area of the optical 
recording medium 10. Fig. 4 illustrates a recording signal test 
area A in a re-writable optical recording medium (CD-RW), along 



with a count. area B for recording the number of test times. 

The microcomputer 100 controls the pick-up unit 11 in a 
state, in which test data is recorded ori the test area A of the 
optical recording medium 10, as shown in Fig. 4, in order to 
5 sequentially read out test data recorded several times. Each of 

the test data sequentially read is applied to the R/F unit 60 
which, in turn, conducts a filtering and a waveform shaping for 
the test data, thereby reproducing that test data. Fig. 5 

^2 illustrates a reproduced signal for the test data recorded on 

ILp the optical recording medium. 

J"": The microcomputer 100 then calculates the degree of 

:F Fh 

^L: modulation, based on the reproduced signal, and estimates a 

polynomial expression for a modulation degree curve (m = f (p) ) , 
12 using a curve filtering. 

if55 The modulation degree m corresponds to a value of Iht/Itop 

(m = Iht/Itop) • Here, "Iht" represents the amplitude of the 
reproduced signal for an IIT signal, and "Itop" represents a peak 
value of the IIT signal. 

Next, a y curve is derived using the estimated modulation 

20 degree curve ''m = f (p) " . 

Fig. 6 illustrates a modulation degree curve "m = f (p) " 
and a y curve " T' = g(p)" for detecting an optimum recording 
power value. Here, an expression "7 = p/m x f'(p)" is 
established. 

25 Also, the value of a target 7 recorded on the optical 
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recording medium 10 is read out. Based on the read target 7 
value, an optimum- optical power is derived. Fig. 7 illustrates 
respective data formats of 7. . a.nd .p- values recorded on the 
optical recording medium 10. 

The microcomputer 100 controls the optical driver unit 50 
to output, for the input data, a recording signal according to 
the optimum optical drive power detected in the above mentioned 
procedure. The optical drive unit 50 applies, to the optical 
pick-up unit 11, the recording signal according to the optical 
drive power, thereby allowing a pulse-width-modulated signal to 
be recorded onto a program area of the optical recording medium 
10. . 

In accordance with a conventional data recording method 
applied to the above mentioned optical recording/reproducing 
apparatus, however, the detection of the optimum optical drive 
power should be conducted using the result of the recording of 
test data when every data is to be recorded on the optical 
recording medium. That is, the detection of the optimum optical 
drive power should be repeatedly conducted for all data to be 
recorded. For this reason, there is a problem in that the data 
recording time is delayed. 

In order to solve this problem, the following technique 
has been ^proposed. 

That is, the microcomputer 100, which is a microcomputer 
internally equipped with a memory, is configured to detect an 



optimum recording power value based on the recording and Y 
reproductiQn characteristics of .test data, as mentioned above, 
and to record the detected optimum- recording poweir value onto a 
designated particular area of an optical recording medium 10, 
along with an intrinsic recorder identification code for the 
optical recording/reproducing apparatus previously stored in 
the memonry, that is, information for identifying the optical 
recording/reproducing apparatus, in order to reserve those *^ 
information. 

%^ When an optical recording medium 10 is subsequently 

inserted into the recording/reproducing apparatus for recording 

5 ■ * 

of data, the microcomputer 100 reads out an optimum recording 
power value and an intrinsic recorder identification code from 

i'T a particular area of an optical recording medium 10. 

|lr5 The microcomputer 100 then compares the read intrinsic 

recorder identification code with the intrinsic recorder ^ 
identification code of the optical recording/reproducing 
apparatus. When the microcomputer 100 determines that the read 
intrinsic recorder ID code corresponds to the intrinsic 

20 recorder ID code of the optical recording/ reproducing 

apparatus, it conducts recording of data using an optimum power 
identified from the optical recording medium 10 without 
conducting the procedure for detecting an optimum recording ^ 
power. 

25 However, where there is no optimum recording power value 
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stored in the optical recording medium 10 or where the 
intrinsic recorder ID code /read out -from- the optical- recording 
medium 10 does . not correspond to the intrinsic code of the 
recording/ reproducing apparatus, the microcomputer 100 conducts 
5 the procedure for detecting an optimum recording power, that 

is, an OPC procedure, because the optimum power value stored in 
the optical recording medium 10 is that detected and recorded 
by a recording apparatus other than the above mentioned 
C3 recording/reproducing apparatus. An optimum recording power 

¥b value detected in the OPC procedure is then recorded onto the 

s::t 

optical recording medium 10, along with the intrinsic recorder 

if rs . . 

^L! ID code of the recording/reproducing apparatus. Thereafter, 

desired data is recorded onto the optical recording medium 10 

h. J 

,{T using the optimum power detected in the OPC procedure. 

fr- 

S£5 Thus, it is possible to more or less reduce the data 

recording time. 

Meanwhile, where recording of data is repeated on a re- 
writable recording medium in an overwrite fashion, there may be 
a degradation at side portions of recording marks subjected to 

20 an image variation. As a result, a degradation in data 

recording characteristics may occur." In particular, when the 
recording apparatus overwrites data at a recording power lower 
than that _ used upon the previous data recording, the 
degradation in data recording characteristics becomes more 

25 severe, thereby resulting in increased errors in reproduced 
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signals. Fig. 8 illustrates a relation of the amount of jitters 
involved'-'in recorded . data with respect to the number pf . .data 
overwrite times. Also, Fig. . 9 illustrates- a degradation in 
reproduction characteristics varying depending on a variation 
in recording power between successive recording procedures. 

The above mentioned problem is also involved in the 
method using the optimum power value along with the recorder ID 
code. That is, although recording of data is carried out using 
the power value derived in accordance with, an OPC procedure 
when the recorder ID code detected, from the optical recording 
medium is different from the identification code of the 
recording apparatus, it is difficult to expect satisfactory 
reproduction characteristics when the derived power value is 
not more than the power value used for the previous data 
recording, as shown in Fig. 9. The . same problem may also occur 
where recording of data is carried out using the same power as 
the optimum power value for the data, previously recorded, 
without the execution of the OPC procedure when the recorder ID 
code detected from the optical recording medium corresponds to 
the identification code of the recording apparatus. 

Due to such a degradation in reproduction 
characteristics, reproduction errors may frequently occur, 
thereby making it impossible to recover the recorded data. 

SUMMARY OF THE INVENTION 

8 



Therefor^, an object • of th^ invention is to provide an 
optimal recording method for optical recording media which is 
capable of recording information about optimum recording 
conditions on an optical recording medium in order to allow a 
subsequent recording of data on the optical recording medium at 
an optimum recording power, based on the recorded optimum 
recording condition information. 

Another object of the invention is to provide an optical 
recording medium recorded with information about optimum 
recording conditions. 

In accordance with the present invention, information 
about optimum recording conditions is recorded on a particular 
area of an optical recording medium. 

When data is overwritten onto the optical recording 
medium, the recorded optimum recording condition information is 
identified. Otherwise, the recording power used for data 
recorded on the optical recording medium is detected, based on 
the characteristics of the recorded data. In accordance with 
the present invention, the recording power used for data to be 
overwritten is not less than the recording power used in the 
previous data recording, based on the optimum recording 
condition information or the recording power derived on the 
basis of the characteristics of the recorded data. 

Thus, the present invention avoids a degradation in the 
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reproduction characteristics of overwritten data occurring when 
the recording power value used; in the data, overwriting: is less 
than the recording power value used in the previous data 
recording . 

In accordance with one aspect, the present invention 
provides an optimal recording method for optical recording 
media comprising: a recording condition detecting step of when 
data is to be overwritten on an optical recording medium 
previously recorded with data a desired area thereof, detecting 
a recording condition used in the previous data recording; and 
an overwrite condition setting step of setting a condition for 
overwriting the data, to be overwritten, based on the detected 
receding condition. 

In accordance with another aspect, the present invention 
provides an optimal recording method for optical recording 
media comprising the steps of: reading out a reference 
recording condition recorded on an optical recording medium; 
recording test data while varying a recording condition with 
respect to the reference recording condition; deriving an 
optimum recording condition, based on reproduction 
characteristics of the test data; and generating information 
for managing the history of a recording environment variation 
occurring in association with the derived recording condition, 
and recording the generated information onto a desired area of 
the optical recording medium. 



• # 

In accordance with another aspect, the present invention 
■ provides an optical ' recording medium comprising: a first 
recording area recorded, with a reference recording condition 
adapted to recognize a reference for. an optimum recording 
5 condition; and a second recording area recorded with 

information for managing the history of a recording environment 
variation occurring in association with an optimum recording 
condition determined with respect to the reference recording 
C3 condition. 

|nb * 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects, and other features and advantages of 
'^2 the present invention will become more apparent after a reading 

3;5 of the following detailed description when taken in conjunction 

with the drawings, in which: 

Fig. 1 is a block diagram illustrating the configuration 
of a general optical recording/ reproducing apparatus; 

Fig. 2 is a diagram illustrating the data format for a 
20 reference power value recorded on a re-writable optical 

recording medium; 

Fig. 3 is a graph illustrating a variation in optical 
power with reference to a reference recording power value in 
the recording of test data; 
2 5 Fig. 4 is a view illustrating a recording signal test area 
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A in a re-writable optical recording medium, along with a count 
area B for recording the number of test times; 

Fig. 5 "is a waveform diagram illustrating a reproduced 
signal for the test data recorded on the optical recording 
medium; 

Fig. 6 is a graph depicting a modulation degree curve and 
a Y curve for detecting an optimum . recording power value; 

Fig. 7 is a diagram illustrating respective data forroats 
for T and ^ values recorded on the optical recording medium; 

Fig. 8 is a graph illustrating a variation in jitter 
depending on the number of data overwrite times; 

Fig. 9 is a table illustrating a variation in the 
reproduction characteristics of the optical recording medium 
depending on a variation in recording power value; 

Fig. 10 is a flow chart illustrating an optimal recording 
method for optical recording media in accordance with a 
preferred embodiment of the present invention; 

Fig. 11 is a diagram illustrating optimum recording 
condition information recorded on the count area of the optical 
recording medium in accordance with the present invention; 

Fig. 12 is a flow chart illustrating, an optimal recording 
method for optical recording media in accordance with another 
embodiment of the present invention; 

Fig. 13 is a table illustrating various optimum power 
values for optical recording/ reproducing apparatuses of 



different types respectively; 

Fi^. 14 is a diagram illustq;:ating respective formats of 
TOC information and optimum recording .condition infoirmation 
recorded on the lead-in area of the optical recording medium; 
and 

Fig. 15 is a diagram illustrating respective lead-in areas 
of sessions in an optical recording medium, each lead-in area 
being recorded with optimum recording condition information. 

/- 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now, preferred embodiments of an optimal recording method 
for optical recording media in accordance .with the present 
invention will be described. 

The optical recording/reproducing apparatus illustrated 
in Fig. 1 may be used to implement the optimal recording method 
for optical recording media in accordance with the present 
invention. The optimal recording method of the present 
invention is characterized by additionally recording 
information about optimum recording conditions, detected by the 
execution of a procedure for detecting an optimum recording 
power value, on a count area B or a lead-in area of an optical 
recording medium 10, and subsequently determining, based on the 
optimum recording condition information, whether or not a 
procedure for detecting an optical recording power value is to 



be conducted. Sequential procedures of the optimal recording 
method according to the present invention . are executed under 
the control of the microcomputer 100 shown in Fig. 1. 

Fig. 10 is a flow chart illustrating an example of the 
optimum recording method for optical recording media according 
to the present invention.. 

In accordance with the present invention, the count area 
B of an optical recording medium 10 is defined to be written 
with information about optimum recording conditions detected in 
the above mentioned procedure for detecting an optimum 
recording power value in association with an optical recording 
medium. This . optimum recording condition information 

additionally recorded is used for data to. be subsequently- 
recorded . 

In accordance with this optimum recording method, the 
microcomputer 100 determines at first step SIO whether or not 
an optical recording medium is loaded in the optical 
recording/ reproducing apparatus. When it is determined that an 
optical recording medium is loaded in the optical 
recording/reproducing apparatus, it is determined at step S20 
whether or not a request for data recording . is made. Where it 
is determined at step S20 that there is a data recording 
request, the microcomputer 100 reads a count area B included in 
a PCA area (Fig. 4) of the optical recording medium 10 in order 
to determine whether or not there is recording condition 
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information on the count area B (Step S21) . 

' - Thereafter, the microcomputer ipo determines whether- or 
* not there is recording condition -in^02rmatioh on the count area 
B (Step S30) .. Where there is no recording condition information 
5 on the count area B, the microcomputer 100 conducts a procedure 

for detecting an optimum recording power value for the optical 
recording medium 10 because this state corresponds to a state 
in which there is no data recorded on the program area of the 
^'^ optical recording medium 10. 

gLb In order to execute the power detecting procedure, the 

'J'^ control procedure of the microcomputer 100 proceeds to step 

f n 

S32. At step 332, the microcomputer 100 records test data onto 
the test area A of the optical recording medium 10/ and then 

l2 detects an optimum recording power value, based on the result 

£^5 of the recording of the test data. This power detecting 

procedure is conducted in the same fashion as the above 
mentioned conventional method. 

When an optimum recording power value is detected for the 
optical recording medium 10 in accordance with the execution of 

20 step S32, the microcomputer 100 generates information about 

optimum recording conditions including the detected optimum 
recording power value. This optimum recording condition 
information is recorded onto the count area B of the optical 
recording medium 10 (Step S33) . 

25 Here, the optimum recording condition information is 
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information adapted to determine whether or not the procedure 
for detecting ' an . . opt iinum recording power valye is to be 
conducted for recording of data. Referring to ..-Fig.. . 11, such ' 
optimum recording condition information is illustrated. As 
shown in Fig. 11, the optimum recording condition information 
consists of 42-bit data including 3-bit optimum power data 
indicative of the detected power value, a 12-bit RID code 
indicative of a recorder ID stored in a memory internally 
equipped in the microcomputer 100, and 4 -bit record speed data 
indicative of the current recording speed. 

In the 42-bit optimum recording condition information, 
null data may be written on the remaining area of the lATIP (1 
Absolute Time In Pre-groove) frame. In order to obtain an 
enhanced reliability, the optimum recording condition 
information may also be repeatedly recorded within the length 
of the 1 ATIP frame. 

After completing the optimum power detecting and 
recording procedures as described above, the microcomputer 100 
controls the optical driver unit 50 to record input digital 
data onto the program area of the optical recording medium 10 
starting from an initial position of the program area, using an 
optical drive current corresponding to the recorded power value 
(Step S34) . . 

Now, a description will be made in conjunction with the 
case in which it is determined at step S3 0 that there is data 



recorded on the count area B, and the recording request at step 

S20^' is not asfsoc-iated with overwriting .of . data, that is, the 

' • * 

case in which data is written on the program area .at a position 

following the initial position. 

5 In this case, the microcomputer 100 identifies the 

information recorded on the count area B of the optical 

recording medium 10, that is, information for determining 

whether or not the optimum recording power value detecting 

1-2 procedure is to be conducted. 

fep To this end, the microcomputer 100 compares the recorder 

^"Z ID code, included in the optimum recording condition 

jL: information, with the ID code of the optical 

l:^ recording/reproducing apparatus stored in the Internal memory 

of the microcomputer 100, at step S31. 
t£p Based on the result of the comparison, the microcomputer 

.100 determines whether or not the recorder ID code of the 
optical recording/rep reducing apparatus corresponds to the 
recorder. ID code detected from the optical recording medium ✓ 
(Step S40) . Where the ID cods are identical to each other, the 
20 microcomputer 100 then compares the current record speed with a 

record speed detected from the optical recording medium (Step 
S41) . Based on the result of the comparison, the microcomputer 
100 determines whether or not the two record speeds are 
identical to each other (Step S50) . 
2 5 When it is determined at step S50 that the current record 
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speed corresponds to the record speed detected from the optical 
recording medium, this means that .'. the optical ..recording medium 
10. has been recorded with data, at least one time, at the . same 
record speed as the current record speed, using the present 
optical recording/reproducing apparatus. In this state, 

accordingly, the microcomputer 100 identifies an optimum 
recording power value from the optimum recording condition 
information including the same record speed information as the 
current record speed information, without conducting the 
procedure for detecting an optimum power value at the data 
recording request (Step S51) . 

Since the identified power value is an optimum power 
value suitable for the optical system and circuit 
characteristics of the present optical recording/reproducing 
apparatus, the microcomputer 100 conducts recording of data on 
the optical recording medium 10, using the identified power 
value (Step S52) . 

However, where it is determined at step 84 0 that the two 
recorder ID codes are different from each other or where it is 
determined at step S50 that the two recede speeds are different 
from each other, the control procedure of the microcomputer 100 
proceeds to step S32 . At step 32, the microcomputer 100 
executes the above mentioned optimum power value detecting 
procedure. Following step 832, the microcomputer 100 executes 
procedures for generating and recording information 'about 
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optimum recording conditions (Steps S33 and S34) . 

Here, the case, in which there iis- a difference between . 
the optical recording medium 10 : and the optical 
recording/ reproducing apparatus in terms of the recorder ID 
code or the recede speed information, corresponds to the case 
in which there is no occasion that the optical recording medium 
has been recorded with data, using the optical 
recording/ reproducing apparatus . 

This case may also correspond to the case in which the 
optimum recording condition information written on the optical 
recording medium 10 has been updated or deleted, on the basis 
of a determination for the optimum recording condition 
information to be useful no longer. 

Also, this case may correspond to the case in which 
although a data recording operation has been conducted for the 
optical recording medium 10 by the optical 

recording/ reproducing apparatus, its record speed is different 
from the current record speed. 

In this case, accordingly, the procedures for detecting 
an optimum power value, generating information about optimum 
recording conditions, and recording the optimum recording 
condition information are carried out (Steps S32, S33, and 
S34) . 

Fig. 12 illustrates another embodiment of the optimal 
recording method for optical recording media according to the 



present invention. 

Ttie optimal recording me.tjiod of Fig. * 12 is associated 
■ with the- case in which the recording* request at step S20 of 
Fig. 11 corresponds to a data overwrite request. 
5 In this case, the microcomputer 100 conducts, in response 

to the recording request, a control procedure to directly 
execute a data overwrite operation without determining whether 
or not the procedure for detecting an optimum recording power 
C3 value based on the optimum recording condition infoinnation 

iib written on the count area B of the optical recording medium is 

to be carried out. 

jL^ In accordance with this optimal recording method of Fig. 

12, the microcomputer 100 first determines whether or not an 

J"' optical .recording medium is loaded in the optical 

JiS recording/ reproducing apparatus (Step S60) . When it is 

determined that an optical recording medium is loaded in the 
optical recording/reproducing apparatus, it is determined 
whether or not a request for data recording made corresponds to 
a data overwrite request (Step S70) . Where the data recording 

20 request corresponds to a data. overwrite request, the 

microcomputer 100 identifies a highest power value from the 
recording condition information written on the count area B of 
the optical recording medium 10 (Step 71). Using the identified 
highest power value, the microcomputer 100 overwrites data on 

25 the optical recording medium 10 (Step S72) . 
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This procedure is adapted to avoid a degradation in the 
.characteri.st.iGS of record signals occurring when overwriting of- 
.data . is conducted at an optical power less than that use.d in 
the previous data recording. 

After completing the data oveirwrite operation, the 
microcomputer 100 completely deletes the recording condition 
information written on the count area B of the optical 
recording medium 10 (Step S73) . The . reason why the recording 
condition information written on the count area B of the 
optical recording medium 10 is to be completely deleted will 
now be described. 

For example, it is assumed that the optical recording 
medium 10 is recorded with various optimum power values for 
optical recording/ reproducing apparatuses A, B, and C of 
different types respectively, as shown in Fig.. 13. 

Where the above mentioned procedure is carried out in 
this case, overwriting of data is conducted at a highest power 
value, that is, the power value of 9.5 mV associated with the 
optical recording/reproducing apparatus C. . When data is 
recorded using the optical recording/reproducing apparatus B 
under the condition in which the optimum recording condition 
information of Fig. 13 is still maintained, a degradation in 
reproduction characteristics may occur because the power value 
of 8 mV less than the power value used in the previous data 
recording is used. In order to avoid this problem, the 



recording condition information . written on the count area of 

the. ; recording medium is completely deleted. 

•*.*■' . * , 

..At step* 374; the microcotjiputer 100 then generates again 
recording condition information including the identified 
recording power value, the current record speed, and the 
recorder ID code stored in the internal . memory of the 
microcomputer 100. The generated recording condition 

information is. then written on the initial portion of the count 
area B. 

Alternatively, the optimum recording condition 
information may be recorded ■ on respective lead-in areas of 
sessions in the case of a multi- session type optical recording 
medium. 

In this case, once an optimum recording power value is 
detected in accordance with the optimum recording power 
detecting procedure, that is, the OPC procedure, as mentioned 
above, desired data is recorded onto a track at the detected 
power value. After the recording of data, a session completion 
is made for that track. Thereafter, optimum recording condition 
information is written on the lead-in area of an . associated 
session in the form of sub-queue data having a format of Fig. 
14. At this time, the address of an address field for the 
optimum recording condition information is designated by a 
value other than values, previously designated, for example, 
values of ''1" or "5". For example, the address value may be a 
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value of "2" . This value of "2" . is recorded as a value 
indicative of the opt^imum reco.rding condition information.. 
Accordingly, it can be found that when the address value of an 
address field detected corresponds to "2", data following the 
address data is optimum recording condition information having 
the same format as that of Fig. 11. 

In accordance with such a recording procedure, optimum 
data recording condition information will be recorded for every 
session on the optical recording medium. Fig. 15 illustrates 
the recording format of an optical recording medium recorded 
with optimum recording condition information for eveiry session. 
As shown in Fig. 15, optimum recording condition information is 
written on the lead-in area of each session. 

Where an optical recording medium recorded with data for 
every session is loaded in the optical recording/ reproducing 
apparatus A in order to record data thereon, and when a request 
for overwriting data on a particular session is made, the 
microcomputer of the optical recording/ reproducing apparatus A 
detects an optimum recording power value from the optimum 
recording condition information written on the lead-in area of 
the particular session designated for the data overwriting. 

For example, if the detected optimum recording power 
value is 10 mW different from that of the present optical 
recording/reproducing apparatus A, this optical 

recording/ reproducing apparatus A does not record data at the 



detected power value of 10 mV. In this case, the optical 
recording/ reproducing apparatus A derives an optimum, recording 
power value for the optical recording/ teproduairlg apparatus A 
corresponding to the detected optimum recording power value of 
10 mW. Where data is recorded on an optical recording medium 
using an optical recording/reproducing apparatus at an optimum 
recording power value detected by another optical 
recording/reproducing apparatus, the recording of data may be 
practically carried out at a power value more or less than the 
optimum recording power value used for the optical recording 
medium because respective optical driver units of those optical 
recording/reproducing apparatuses may have different offset 
values . In order to avoid such a situation, an optimum 
recording power value is derived based on the detected optimum 
recording power value, as mentioned above. 

Also, where data is overwritten on the optical recording 
medium at a power value more than the power value used in the 
previous data recording, a degradation in reproduction 
characteristics may occur. Although a reduction in jitter 
occurs for a certain number of oveirwrite times, as indicated by 
an interval "C" in Fig. 8, a sharp increase in jitter exceeding 
an allowable range occurs following the interval "C" . In order 
to avoid such a situation, it is avoided to overwrite data at a 
power value more than the power value used in the previous data 
recording. 
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In order to derive an optimum recording power value for 
the . present optical recording/reproducing apparatus . ; A 
corresponding to the detected optimum recording power value 
used for the previous data recording, the microcomputer of the 
optical recording/ reproducing apparatus A conducts the above 
mentioned OPC procedure, thereby deriving a modulation degree 
curve as shown in Fig. 6. Thereafter, the microcomputer 
reproduces data from a session designated for the data 
overwriting, thereby deriving a degree of modulation for a 
particular signal component, for example, an IIT component. A 
recording power value corresponding to the degree of modulation 
associated with the session to be overwritten with data is 
derived from the modulation degree curve derived in the OPC 
procedure. The derived recording power value is the recording 
power value for the present optical recording/ reproducing 
apparatus A corresponding to 10 mW, ' that is, the optimum 
recording power value for the optical recording/reproducing 
apparatus used in the previous data recording. The 
microcomputer of the optical recording/reproducing apparatus A 
overwrites input data onto the designated session at the 
derived power value. 

Although the optical recording/ reproducing apparatus A 
records data onto the optical recording medium at a recording 
power value identical to the previous power value, it may 
achieve the recording of data in a different fashion by 



deriving an optimum recording power value in accordance with an 
^OPC procedure, comparing the derived power value with the 
recording power value used for the previous data recording, .and 
overwriting input data at the derived recording power value 
when the derived recording power value is not less than the 
previous recording power value. 

It is desirable for this method to be conducted in the 
case in which there is a high possibility of a degradation in 
the reproduction characteristics of overwritten data occurring, 
when the overwriting of data is conducted using a recording 
power value used in a previous data recording, due to a 
considerable difference of the recording power value from a 
desired optimum recording power value. 

As apparent from the above description, the present 
invention provides an optimal recording method for optical 
recording media which is capable of additionally recording 
information about optimum recording conditions on the count 
area or lead-in area of an optical recording medium in order to 
allow a subsequent recording of data on the optical recording 
medium, using an optimum recording power value included in the 
recorded optimum recording condition information. 

Therefore, in accordance with the present invention, it 
is possible; to prevent a degradation in the reproduction 
characteristics of overwritten data from occurring when the 
power value used in the overwriting of the data is less than 
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the power value used in the previous data recording. . , . 

, Although- the preferred embodiments of the invention have 
been disclosed for i l-Xust rata ve purposes, those . skilled in the 
art will appreciate that various modifications, additions and 
substitutions are possible, without departing from the scope 
and spirit of the invention as disclosed in the accompanying 
claims . 



